
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SOLUTIONS OF PROBLEMS. 125 

465. Proposed by cykus B. haldeman, Ross, Ohio. 

Having given tan -1 1 = tan -1 1/2 + tan -1 1/3, show that 

tan" 1 1=5 tan" 1 1/8 + 2 tan" 1 1/18 + 3 tan" 1 1/57. 

Solution by Horace Olson, Chicago, Illinois. 

Put tan -1 1/2 = tan -1 1/3 + tan -1 xi = tan -1 ~ . From this equation Xi is found to 

6 — xi 

be 1/7. Hence, tan" 1 1=2 tan" 1 1/3 + tan- 1 1/7. 

Now put 

tan" 1 1/3 = tan" 1 1/7 + tan" 1 z 2 = tan- 1 ~ + - - ; 

< — X2 

whence xi = 2/11, and tan" 1 1=3 tan" 1 1/7 + 2 tan -1 2/11. 
Now put 

tan" 1 1/7 = tan" 1 x 3 + tan" 1 y, = tan" 1 *' + V% . 

1 - x s y 3 

This gives the indeterminate equation x 3 yz + 7(x 3 + yz) = 1, or {xz + 7) (y s + 7) = 50. One 
set of solutions of this equation is x 3 = 1/8, yz = 1/57. Hence, tan -1 1=3 tan -1 1/8 + 3 tan -1 1/57 
+ 2 tan- 1 2/11. Put 

tan- 1 2/11 = tan" 1 1/8 + tan" 1 x t = tan" 1 ^-±— ; 

lo — Xi 

whence x t = 1/18. Hence, tan" 1 1=5 tan" 1 1/8 + 2 tan" 1 1/18 + 3 tan -1 1/57. 

Also solved by E. B. Escott, W. J. Thome, M. T. Reed, G. W. Hartwell, 
and E. E. Whiteford. 

466. Proposed by E. B. ESCOTT, Kansas City, Mo. 

For what functions, /, are the following relations true: 
When 

fix, y, z) = f(y, z,x) fjz, x, y) 
X Y Z ' 

then 

f{X, Y, Z) J{Y,Z,X) _ f(Z,X,Y) , 

x y z 

Solution by Albert A. Bennett, University of Texas. 

We notice that/(X, Y, Z) must be homogeneous, since if we replace X, Y, Z by cX, cY, cZ, 
in the first relation it is unaltered, and hence also the second. Thus x, y, z may be regarded as 
the homogeneous coordinates of the points in one plane, X, Y, Z of those in a second. The 
problem may therefore be expressed as follows: What are the involutoric plane transformations 
with triangular symmetry? Here "involutoric" is used in the restricted sense as of period two, 
and triangular symmetry is used in approximately the sense first suggested by Clifford, the point 
(1, 1, 1) being a center of triangular symmetry. There can be little doubt that there exist trans- 
formations of this form which are essentially transcendental and which may be regarded as 
limiting cases of algebraic birational transformations. To catalogue the explicit forms of even 
the algebraic cases is perhaps out of the question, since no explicit classification of algebraic forms 
of Cremona transformations has been attempted beyond the very simplest cases. Normal 
forms under the Cremona group are indeed known. Compare Pascal's Beperlorium or other 
detailed articles on birational geometry. 

It is furthermore obvious that a given geometric solution gives rise to an infinite number of 
'analytic solutions. For example, if g(x, y, z) be one solution, and <p(x, y, z) be a constant or the 
equation of any triangularly symmetric self-corresponding curve whether the self-correspondence 
be singular or not, then <p(x, y, z)g{x, y, z) is a solution. Apart from the trivial solutions 
f(x, y,z) = and f(x, y, z) = x, the simplest case is probably t he q uadratic transformation 
given by f{x, y, z) = lfx, and then taking <p{x, y, z) = xyz, or -\xyz, or xyzfiog (1 + xyz) or 
(xy + yz + zx){x + y + z), etc., we get other related solutions from f(x, y, z) = 1/x. 



